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\. A method for producing » 2- hydrociubyl -3 v 3-bls<4- 
HydroxyaryJ )pblhahni i di nc , coin prising: 

forming a reaction mixture comprising at least one substituted or unsubstitutcd 
phenolphtiialein, at least one substituted or iinsubsfitiije<l primary hydrocarbyt limine, 
and a*i add catalyst; uad 

hearing the reaction mixture to a temperature of less than 180 "C to remove a 
distil laic comprising water aiwJ form a crude 24*ydroca»by]-3,3'bis{4' 
hydroxyary1)phihalimidinc product; 

wherein said 2--hydi*Mtf$by^3,34>is(4»h>^ Has a 

formula: 



hydrocarbyl group, and a halogen . 

2. The method of Claim 1, wherein said crude PPPBP product is at least 
f)7.5 area percent pure 2'hydrocaroy].3>bis{4 -hydroxyaryI}phthaiimsdin^. 



O 

h 




OH 



wherein R L is selected from the group consisting of a hydrogen and a 
hydrocarbyl group, and ft* is setaaed from the group constating of a hydrogen, a 



3. The method of Claim i, wherein ssid crude PPPBP product is at least 
9S area percent pure 2-hydrocarbyl-33-bis<4-hydjoxyaTyl)phthaliraiditie, 



Application/Control Number: 10/815,880 
Art Unit: 1700 



Page 4 



The method of Claim 1 , further comprising: 

dissaving said crude 2«hydrocarbyl-.3«3 >bjs{4-hydroxyar>M)phihaHnii4inc 
product in an aqueous base to provide a first solution; 

treating and filtering said first solution with a solid adsorbent to provide s 
second solution; and 

treating said second solution with an aqueous acid to precipitate said 2- 
hydrocaibvi-3J-biK(4 hydroxy^Ophthahmidine. 

5. 'The method of Claim 4. wherein sard treating and fiUermg is done at 
teast 2 limca. 

6, The method of Claim -1. wherein said aqueous base eompmcs an alkali 
metal or alkaline earth metal hydroxide, carbonate, or bicarbonate. 

1. The method of Claim 4. wherein said adsorbent comprises an Activated 

carbon.. 

8. The method of Claim 4 t wherein said treating and filtering said first 
solution is effective >o reduce an amount of 2*hydrocarbyI 3 {(4 hydroxyaryl){2< 
hydro\yaryi)'}phthaiimidine to less than or equal to 1,000 part? per million relative to 
an overall weigh? of the 2-hydrocarbyt~3>bi4^ 

9. The method of Claim t, further comprising enntatitag said 2- 
hydrorarbyl-3 > ^bjs(4-h>xtroxyaryJ)phthahn»idine with m aliphatic alcohol to produce 
a purified 2 hydrocirbyl 23 bi3(4^hydroxyaryl)phihalimvdir,e comprising less than or 
equal to 1,000 pan* per million of a subsjitutexi or an UMubstitnted phttioiphihaSem 
relative to an overall weight of .said punned 2-hydroearbyl.3,3-bis(4- 
hydroxy aryi)p ht halimidine 

10. The method of Claim 9, wherein said aliphatic alcohol comprises 
methanol ethanol, iso~propanol, iso-butanol, n butanol. tertiary butancl. n-pemanol, 
iso-pentarttl, cyclohcxanol ethylene glycol, propylene glyeol, neopentyl glycol or 
mixtures of ihc foregoing ahphatic alcohols 



Application/Control Number: 10/815,880 
Art Unit: 1700 



Page 5 



\ \ . The method of Claim t, wherein said acid catalyst is selected from a 
group consisting of a substituted or an unsubsliiutcd aliphatic amine hydrochloride, an 
aromatic amine hydrochloride, ot mixtures of the foregoing attnnciiydrocblondcs. 

12. The method of Claim 1, wherein said heating the reaction mixture 
comprises heaths io a temperature of about 150*0" to about I75''C 

13. The method of C lain j 1, wherein said heating the reaction mixture 
comprise* heating to a temperature of about 150X to about 1 7f/*C 

M. The method of Claim L therein said heating the reaction mixture is 
for a ttmc of about 12 hours to about 20 hour^. 

15. A purified 2'hydroc3rhyJO,;^bis(4-hydroxyuryl)?hthahiindjne 
prepared in accordance wi(h the method of Claim 1. 

16. The pttrifted Z'hydrocarhyj-3,.^bis(4-hydroxyajyl)phthali of 
Claim 15. comprising less than or equal to 1,000 parts per mim'on of a 2*hydrocarbyU 
M(^-nY&«X^ relative ro an overall weight of said 
purified 2-hytfrocarbyl- 3, 3 -bis{4-hydr0X yaryl)phUia|im tdi m. 

17. The method of Claim I, wherein said 2- hydrocarbyi -V7vbi5(4 
hy<iwxyar>l)phlhatiinidirte ^2^pJienyU3^-bisi(4"h«iroxphenyl)pbthaliin5dinc\ 

18. The method of Claim I?, wherein said 2-phenyi-3>bis{4- 
hydroxyphenyOphihalimidine comprises fess than Of equal tr> 1,000 parts per million 
of a 2-pfeeftyl-3'{{4-hyd^^ relative so an 
overal 1 weight of said 2 -phenyl 3 ^^Nsl^hydroxyphenyl^hthalimiditte. 
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5 9 A method for purifying a crude 2-b)'drocarbyJ 3,3 bis{4- 
hydt oxyaiy )}ph rba! i mid >ne, eompri s in g; 

dissolving the crude 2-hydroearbyt- |3-bi3<44»yitro>iy«ryJ^ihlhalmMdiii<: 
product in an aqueous base to provide a first solution; 

treating said Hrit solution with an activated carbon and fiHertng to provide * 
second sofulion; and 

treating said second solution with an aqueous add to precipitate a purified 2- 
hydrocarbyM j4nirt4-hydroxya^^^ of formula: 



hydrocarbyl croup, and ft* is selected from the group consisting of a hydrogen, a 
hydrocarbyJ group, and a halogen, wherein said purified 2-hytlnocarby}'3,3»bis<4- 
hydroxyaryOpHthalimtdirw comprises less than or equal to 1 ,000 parts per milUon of a 
2-h> 1 dfOCafbyiO«{(4-h>tlroxyi^l)(2-hydi^ restive K> an overall 

weight of said puri fied 2 •bydrocarbyl 3,3 bis{4 hydro xyaryl Jphlhalimidme, 



0 

R ? 4- T M-ft 1 




HO 



OH 



wherein R J is selected from the group consisting of a hydrogen and a 



20. The method of Claim 19. wherein said treating satd first solution with an 
activated carbon and filtering to provide a second solution is done at least 2 times. 
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21 : A 24»yU«>cg,rbylv3 > 3 bis(4..hy<iro\yafyl)phihalimid{nc comprking lens 
than or equal tc 1,000 pans per mi l lion of a 2»bydrocaH>yt-3«|(4-hy^ox> , arylX2- 
hy4rvxy%ryi)}pht)wimid\n% restive; to &i overall weight of said 2-hydrocarbyt-33- 
bis(4-K)xiwxy«ryl3pbihaiifaidme, wherein said 2-fcydrocarbyt-3- K44iydraxyauyJX2- 
h>^roxvar>i)}phrhaliir»idine has a formula of: 

p 

HO 

wherein R :: is selected from the group consisting of a hydrogen and a 
bydrocari>y! group, and is selected from the group consisting of a hydrogen, a 
hydrccarbyl group, and a halogen 

22. The 2-hydro<\wbylO%l'bi^ of Claim 2i, 

further comprising less than or equal to 1,000 parts per million of a simsti tutcd or an 
uniiunslituted pheno'phthafcm relative lo an overall weigh? of said 2*hydrocarbyl ■ 
bis(44tydroxyaryl)ph! halimidint? 

2X A 2-pheny^3,3*bis(44iydroxyphenyi)phttiaiin^diiK comprising less 
than oi equal lo 1,000 pans per million of 2-phenyl 3 {<4-hydrox>phenyl)(2- 
hy4roxypheny|))phfha!imkUi«;* relative to an overall weight of s«id 2-phcny|-33- 
b bt(4-hydrox yphen yl}phihali mid me. 

24. The 2 -phenyl ^ ( 3-bis(4-hydroxyphctiyl)p.b(ha]iniKitnc of Claim 23. 
further comprising less *han or equal to about 1000 pans ycr million of 
phenolphihaiein relative lo an overall weight of said 2-phcny]-3,3-bis(4* 
hydr^>e>pbeny!)phthalt!nMine, 

25. A polymer composition comprising structural unite derived from the 2^ 
hvtirocarbyi*53'bis(4-hydrox>^ryl)phiha|m of Claim 21 . 
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>(> A polymer composition comprising structural urate derived irum the 2- 
pjs£ny^;5,3-bis(4-hydf«xypht;ny])phthalimjdi.«e of Claim 23, 

27. The polymer composition of Claim 26. wherein said pclymer is 
selected from the group consisting of homopolymers and copolymers of a 
polycarbonate, a pol^tet carbonate, a polyester, a p6lye»te/artii<k% a poiyimide, a 
poiyethcriimde, a polyamideimide, a polyc*her. a polyetfeersutfonc, a polycarbonate - 
polyarganosiloxane block copolymer, a copolymer comprising aromatic ester, 
estercarbonate, and carbonate repeat units; an<j a polyeiherketone, 

28 A polymer blend comprising at least one thermoplastic polymer and the 
polycarbonate of Claim Ti , 

29. The polymer blend of Claim 23, wherein said at least one thermoplastic 
polymer is selected from the group consisting of vinyl polymers, acrylic polymers, 
potyacrylonitrile, polystyrenes, polyofcfttis, poh'escers, poiyurethaitcs, poly&midcs, 
poly&ilfoiics. polyimides, poiyetherunides, polyphenyJene ethers* polyphenylcusj 
sulfides, poiyt&her ketones, polyether ether ketones, ABS resins, polyethersulfoiies, 
pol^alkenylaromatie) polymers* pulybuladienc, poiyacetals, polycarhrs nates, 
polyphenylene ethers, ethylene- vinyl acetate copolymers, polyvinyl acetate, liquid 
erystiil polymers, ethyleoc^ctraihiorocthylcnc copolymer, aromatic polyesters, 
polyvinyl fluoride, polyvinytidcne fluoride, potyvinylidenc chloride, 
tetiafliioroethylene, polycarbonate polyorganosiloxaoe block copolymers, 
copolymers comprising, aromatic ester, estcrcarbonate, and carbonate repeat units 
mixtures, and blends comprising at least one of the foregoing polymers. 

30. An atl^ele comprising die poiyrner composition of Oaitn 25. 



31. An article comprising (he polymer composition of Claim. 26. 
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32. A method for producing a polycarbonate comprising structural units 
derived from a 24tytfrcou1>yt-3,3-bi^4-h^ wherein said 2^ 
hydRKarby]v^,^-bjr»(4'hydroxyjtr>1)phihaiimidinG comprises less than or equa' io 
1,000 pus per million of & 2 h^rocarbyl 3 {(4 h>0njxyar>l)(2- 
hydraxyaryl)jphthal:;mid]r)e impurity relative io an overall weight of said 2- 
hydfOCa/byJ 3 3-bis{4-)i>drox>'ai>i)phihalinudme, wherein the method is selected 
from the group consisting; of a melt trans esf cri ftcation polymerization method, and an 
iMorifacia! polymerization method. 

33. The method of Claim 32, wherein said melt fca ousted ftcat ion 
polyiaeriz&ion comprises: 

ft) ruling a react; on mixture comprising a catalyst and. a reactanl composition, 
wherein (he react am composition comprises a carbonic acid d tester and the 2 
hydroearbyl-3,3-bij^44iydroxyafyl)pi:tHaltf7ti wherein ihe carbonic acid rfiesser is 
of the fovmute (ZOhOO, where each Z is independently an un substituted or a 
substituted alkyl radical, or an unsuhslituled or a substituted aryl radical; md 

mixing the reaction mixture under reactive conditions for a time effective to 
produce a polycarbonate product. 



Application/Control Number: 10/815,880 
Art Unit: 1700 



Page 10 



34, The method of C laim 33, wherein said carbonic acid diester comprises 
an activated aromatic carbonate having the. formula' 

O 

i i 

(Q) a (<!}>' 

wherein Q and Q 4 arc each independently activating groups selected from the 
group of radicals consisting of (alkoxycarboayljfryt groups, halogens, nitre group.*, 
amide groups, salfone groups, sulfoxide groups, orimme groups with structures: 




wherein X comprises 'Halogen or NOj, M and M* mctependeMly comprises N- 
aikyL N-ary), of N-alkyl aryi, R* comprises alky] or aryl; A and A' arc each 
independently aromatic rings; a and a can he mo to whole number* of up to a 
maximum equivalent to the number of replaceable hydrogen groups substituted on the 
aromatic rtags A and A' respectively, provided a + a' h greater than or equal to 1; R 
aju1 R. T are each indcptneemly substitucnt groups selected from the group conniving 
of alkyi, cyeloalkyl, alkoxy, aryl, eyano, nttro> and halogen, h is zero 10 a whole 
number up to a maximum equivalent to the number of replaceable hydrogen groups on 
the aromatic ring A minus a; and b' is zero to a whole number up to a maximum 
equivalent to the number of replaceable hydrogen groups on me aromatic ring A* 
mm as a'. 
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35. The method of Claim 33. wherein the cfirboric acid dieter h an ester- 
substituted diary! carbonate of formula: 




wherein R* is independently at each occurrence «e!ected from the group 
consisting of an Cj - C» alkyl radical, a CVQy eyclcalkyl radical, and a C, - C w 
aromatic radical; R* is independently at each occurrence selected from the croup 
consisting of a halogen, a Cyano group, a niiro group, a Ci C?o alkyi radical, a CVCj<> 
cycloalkyl radical, a G-C* 3 aromatic radical, a C« Cm alkusy radical, a Ci-C^ 
cyeioalfcoxy radical, a CVQo aryloxy radical, a Cj C20 alkyKhkv radical, n C 4 -C> ! > 
cycloalkylihio radical* a C*-C;o arylshjo radical, a C; - Cm alkytailtinyJ radical a CV 
C*2$ eycloaiky]«i]fuiy! radical, a C«-C» arylsulfmyl radical, a C, - C?o sikytoslfunyi 
radical, a CVC» cydoa&ylsulfonyj radical a CVQ* aiyittlitbflvl radical a Cj Cj-> 
alkoxycarbonyi radical, a CrC M cycloalfcoxycarbonyl radical, a tVC» 
arybxycarboriyi radical, a Cz - C<* alfeyl&nino radical, a Q-C« cyctoalkytamsno 
radical, a CVCw arylamino radical, a C, - C« alkylaminocarbonyl radical, a C r C^ 
cyfJoalkylaminwarbonyl radical, a C«-CUj aryfcminocarboiiyl radical, and a C f Cm 
acykrmao radical; and c h independently at each occurrence is zero io a whole 
number to 4. 

36, The method of Claim 33, wherein the carbonic at Id diestcr is a 
btsmeihylsalicyl carbonate 

37. The method of Claim 33, wherein {he reactive conditions comprises 
nmmt; the reactaiu misturc at a temperature and a pressure that are stepwise raised 
from a first step comprising a melting temperature of about t<XfC and a tlrsS pressure; 
a second step of about 190°C to about 2 1 0°C a; a second pressure; a third step of 
about 210X: u> about 3KfC at a third pressure; and a fourth step of about 3l0 rt C at a 
fourth pressure. 
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M. The method of Claim 37, wherein said first pressure is at about 
ambient pressure, second pressure is at about an ancient pressure u> about 100 
millibars, said third pressure is a! about 100 millibars to less than ot equal to about \ 
millibar, and said fourth pressure is at less than or equal to about t millibar 

39. The rnemod of Claim 33» wherein said reaetant composition further 
comprises at least orte aromatic dihydroxy compound of Ihe formula: 



■ r*':u 



wherein each O \t an independently aromatic group; B is selected from the 
group consisting of an alkvicnc group, an a1fcy)idene group, a eytloabphiittc group, a 
suffar-vomairtiiig linkage group, a pho*phoru:>-eoniain;[r»g linkage group, an ether 
linkage group, a carbon > I group, a tertiary nitrogen group, and a silicon-containing 
linkage group; R J is a hydrogen or a monovalent hydrocarbon group each; Y' is 
independent y elected from the groups consisting of a monovalent hy&OCftffeyl gtt-Up, 
0j> af.kenyl group, an allyl group, a halogen, an oxy group and a mtzu group; each m is 
independently a whole number from zero through \ht number of positions on each 
respective G 1 available for substitution; p is a. whole number from zero through the 
number of positions on E available for substitution; t is a natural number greater ihan 
or equal to one; s is either zero or one; and u is a whole number. 

40. The method ol Claim 39. wherein the at least one aromatic dihydroxy 
compound is selected from the group consisting of 4,4 r -(3,3 < 5- 
tnmcthylc^lohcxylidcncjdiphcnol, 4,4*.bis(3,5-di.msthy!)d iphenot, 1 , 1 -bis(4^ 
hydroxyO-tutthylphenNikyclohcxane, \ i i 4»is(4'vh>vir»xy- 

^melhylprjenyJ^yelohexane, 4 ? 4'-[l -methyl -4-( I -methykihylVU- 

eye lohexandiy I jbi spheiUd . 44 1 - J 3 -(4-hydrcx yphenyl )-4-met iiyleyc I oh ex yi j - 1 - methyl- 
edvyfj-pfceool, 3,8*dihydro.xyv53,IOb diphenylcoumarano^'^'.l.S-cotimiuane, 2 
phenyi^^-bi^C^hydroxyphenyijphthalimidine, 4Abis(4*!iydrox>i)hcny!)hcpiane, 
S^'-dibydroxydjphenyimethaiie, bi^^hydro.xyphenyOjnetharie, his(4 

hydroxyptoatyl}mei.uane, bis(4-hydri>xy-5-mtrophenyl)methane ) bt*<4-b\tlroxy-2,6- 
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dinteihylO-rnetK£)xyphcr f yl>ntih.w > \A~ bis( 4 • h >ii rpx ypheny l)eth&oe, 1 . 1 >bi*(4- 
bydroxy^ chlorophtiiylKihaiie, 2,2-bis(4-hydi ; <>xyi>!^yJ)prop^ : 2 + 2-bi;>{3~phenyi- 
4*hydroxyphenyt)propar i c, 2,2 -bi$f 4 hydroxy- 3 - met! vy Iphcis y) )pfopaiK\ 2, 24n$(^ 
hydroxy^eth ylphcnyf)propane, 1 ; 2-.bi*(4-hydroxy- 34si>propyiphcnyl)propanc, 2,2- 
his(4^hy^roxy^,5^dmiei|iylphenyl>propMO, 2 > 2'bls(3,5J , > 5 ! -?ctrach!oro-4,4'>. 
^ihydr«7typhcnyl)propane, hi&(4-hydrox yphesi yl)c yclofcex ylmci hane 5 2 , 2~bi s ( 4 - 
nydroxypbenyiJ-l-plKsnyjpropAne, 2,4 t -dihydtoxyphLii^l sulforjc, 4,4^ 
dihydwxydiphenylsulfone, 9 v 9-bi£(4-hy<jr03cyph«nyl)0iiareiK! ( 4 > 4 , dibytfroxy-KJ* 
biphenyl 2.6 dihydiuXy naphthalene, hydroquinons; resorgsno), C|. :} alky 1 -substituted 
resorcinois. :V(4^hydro.\yphcnyl> 1 , 1 >irimethy1indan~S~0l. K4-hydfoxyplKnyV* 
1^,3-trimethylindaii 5 ol, and 2,2,2 , 1 2 , *!eirahydro-3 J 33\3Me!rar»ethyl- -hi'- 
sp i robi { 1 H-i ndenc] -6,6'~d io J . 

4| The method of C&im 33, wherein the catalyst comprises: 

Lin alpha catalyst selected from the group consisting of alkali metal salts and 
ajkaHne earth meiaf salts; and 

a beta catalyst selected fn>m (he group consisting of a quaternary ammonium 
eompotrnd ami a quitteraary phosphomum compound. 

42. The method of Clnim 32. wherem said mierfacm) polymerias? ion 
comprises rcucung in a two-phase medium, a monomer mixture comprising said 2- 
hydrocarbyl-3 J-bis(4-h>»drox>ary;)pbthalimjdiae and phosgene in the presence of an 
acid acceptor and an m^mous base lo produce said polycarbonate 

43, The method of Cham 42, wherein said polycarbonate has a weight 
average molecular weight fiorh about 40.000 DaUons lo about ?5>C<X? Daltoos, 
relative to a polystyrene standard- 
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dinte{tty1-,3-rneth(>xypheRyl)t«<;thaiic > I < 1 -bts(4- hy\1roxyphenyi)ethfcoe, ) , \ ~\>h{^ 
hyd^yv2<hloro^nyi)cIhai3e, 2,2"bis(4-hydroxypi\cny))propai:<; : 2,2'bis(3-phenyl- 
4 * hydroxypheny I j propane, 2 , 4* h yd rox y-1 - meiliy Iphtiiy] )propaflc, 2 ,Mns(«^ 
hydroxyvi»ethy1phenyJ)prcpane, 2 ; 2-bis(4.hydroxy-3*isi>prx>pylphcr>yI}proparic, 2,2~ 
his{4.hydro\y-3,5 dimethy1p>ienyJ}propo/ic t 2,2-bss(3,5>3\5 < tctrachioro 4,4'^ 

aihydrox>phcnyl)propane T bi^-hydrojiyphCfiy^ydohcxyliiicihAnc, 2,2-bisf> 
bydroxyphenyt)- 1 -phfsoyfrropaoe. 2,4'-dihvdroxyphenyl sulftinc, 4,4*- 
dihydroxydipftenyisulfone, c A9-bis;f 4 hydroxypbenylUliKirciw, 4,4 'difeydroxy-l .J - 
biphenyl. 2.6dihydrt>xy naphthalene, hydroquinone; resoreinol, Ct r} aJkyl-subsiiiutcd 
resorcinols. 3-(4^bydToxyphcnyl)- 1 , 1 ^-irmicthyUndan-5-ol. 1 -(4-hydtoxyphenyl)- 
1 t 3>trimeihylmdan 5 -ol. and 2,2^2Meuah>^m4 v ^3Vr-letrame!hyl4/|V 
sp i robi ( 1 H-i nden c ] ~6 t 6'-d io i . 

4 1 '('be method o f Claim 33 , wherein the catalyst comprises: 

an alpha cai^yst selected from the group consisting of alkali metal salts and 
alkaline eanh metal salt*; arid 

a bet* catalyst selected from the group consist ing of a quaternary ammonium 
compound and a quaternary phosphoni urn compound. 

42. The method of Claim 32, wberem m£ mierfaem) polymerisation 
comprises resitting in a two-phase medium., a monomer mixture comprising said 2~ 
hydroearbyiO,3-bi^4-hydroxyar>'i)phih^iimidi and phosgene in the presence of an 
aetd acceptor and an aqtKxnis base jo produce said polycarbonate. 

43 The method of Claim 42, wherein $.aid polycarbonate, has 3 weight 
average moleeu'aj weight from about 40.000 DaUous to about 75.0CK* DaKons, 
rclauvc io a polystyrene standard. 

44. An article comprising the polycarbonate prepared in accordance *'»th 
the method of Claim 42 
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45. The article of Claim 44, wherein said article has a yellowness index of 
toss than or equal to about 10, as measured on a 3 millimeter thick plaque in 
accordance with ASTM 01925, 

46. The method of Claim 32. wherein said imerfaeia.1 poSymerkiiiion 
method comprises: 

reacting phosgene with a monomer mixture comprising Said 2 l)yiIr0Cirbyi« 
3 >biK4~hydroxy&ityl)phthalimiduic in an organic solvent lo form a 2-hytbocarbyi* 
X3-bi&{(4-ehioroibmiyl>ar>'1 } phtbahmklme. ami 

reading said 2- hydrocarbyl 3,34ns {(4-^chlofo€antiy£)ary)}phtha{Emidiiic with 
an aromatic ciihydroxy compound or said ^bydrocarbyl-3J-his(4- 
hvtfroxyaryljphthalimidine in me presence of an acid acceptor and an aqueous base. 

47. The method of Claim 32, wherein said mterfacial polymeri zation 
method comprises: 

introducing into a tubular reactor system phosgene, at lea&l one aoiv<ml« at 
least one bisphenol, caustic, ami opliouaJ.ly one or more catalysts, thereby forming a 
flowing react ic:n mixture; 

passing said Ho wing reaction mixture through said tubular reactor system until 
substantially all of the phosgene has been consumed: 

introducing into said flowing reaction mixture in which substantially nil of the 
phosgene has been consumed, caustic, at least one end-capping agent, and at feast one 
catalyst to form an end-capped polycarbonate: and 

removing salt! crtd-cappcd polycarbonate Mom said reactor system 
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4iv A mcJl transestcnii canon polymerization method comprising: 

combining a catalyst and a rcuctaat composition to form a reaction mixnue, 
wherein the rcactant composition comprises a carbonic acid diestcr. a 2 i pbenyi -3,3- 
b>s(4 h)'droxvphenyl}p]uha[i!nidinc ! and at [<m'< one aromatic dihydroxy compound 
comonomcr, wherein the carbonic acid duster is of the formula (ZOfcOO, wherein 
each Z is independently an unsuhstituted or substituted alkyl radical, or an 
unsuhstituied or substituted aryl radical, and, wherein said 2'pbcnyl*3 v 3«bis(4- 
hysdroxyplienyljphtiitHmidine comprises less than or equal to 1,000 parts per million 
Of ^^phei^l-^-K^-hydroxyphen^tX^-hydroxjphcnylXJphthalimsdine relative to an 
overall weight ot' said 2^henyi-3 1 3-bis(4*hyd^yphe9y]^(iUi9l^.idin9; and 

mixing the reaction mixture under reactive conditions lor » lime period to 
produce a polycarbonate product. 

49. The method of Claim 4S : wherein said carbonic acid di<$ltt comprises 
d j phenyl carbonate or bismethylsalicyt carbonate, 

$0. J he method of Claim 48, wherein said at legist one aromatic dihydroxy 
compound is selected from the group consisting of 4,4 , -(3,3»S- 
trimethykyciohex>iiVI«te)dipb?nol, 4,4 l -bis(3,54imeiliyl)diphc«ol, 1 J -bis(4- 
hydVoxy-3 - mothy I phenyl )cyclohexanc, 4 .4 -bi s(4~hydroxyphcnyl )heptane , 2,4 ' ■ 
dihydrwydliphettyhnethane, bts(2*hydroky^benyl)nwthane, bLs(4- 

hydros yphen y l)m ethane, bisH-hydroxyO mi trophenyl)meth ar;e, bi s(4-hydr ox y^2,6 
dtme?by)-3-methox>pbcnyl)mctharic. \ , i 'bi^'44iydrax>^henyl)ethane. I ,1 -bis(4- 
hydro* y-2^hloropheny1)etbane , 2 ,2-bis(4- hyd rox yphen y ijpropan e , 2 , 2 bts( ? -phenyl - 
4 -hydvoxypheny Dpropaue. 2 J ♦bts(4-hydroxy. 3-mctbyi phsnyflpropanc, 2»2-bi?s(4- 
ijydroxy-3-ethy]phenyi>pTOpanc> 2 t 2-bi$(4-bydroxy-3-tsoprDpyjph«tiyl}propane l 2.2 
bi s< 4 - hy dro xyo , 5 dimethylphen y] )propat , 2,2 - bis(3,5 .3 ' >5 * -tetr ach foro-4,4 ' - 

di hydrox yphcnyl)propane, bis(4-hydroxyphfnyl )cyc lohex yimedianc. 2 ,2 -bi s(4« 
bydroxyphcnyi> 1 -phenylpropane, 2 ^'-di hydrox yphenyi sulfone, 2,6*dihydroxy 
naphdialcne, hydroq»int>nc > CVj a&yi*snbstifufcd resorcinols, 3-(4 hydroxyphenyl)- 
I , \ .3-trimcthyltndan *5-ol, 1 -{4-hytiroxyphenylM ,:^trimeJhylindan..5-oU 2 ; 2,2\2'- 
tetrahydro- 3 > 3>3* ■, 3-tetramet.by] -IX- sparobi [ I H -i t HfcncJ-6,6 diol, rcsorc inol, 4,4 ' (t - 
decyi idenej-bisptomol , 2 J2 - bisp - sec- butyl -4 • h ydrox ypheny ] )prvpmc , and 

combinations cotnpn&ng <si least one of the foregoing aromatic di hydroxy 
compounds. 

51 . The method of Claim "R, wherein said at ieast one aromatic dihydroxy 
compound comonomer is bispheno) A. 

52. The method of Claim 4&, wherem said catalyst composition is 1 x 10" 
to about 2 x \0" J motes for each mole of'said reactant composition 
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53. The method of Claim 48, wherein the reaction conditions comprises 
mixing said reaction mixture at a temperature that is stepwise raised from a tirst slcp 
comprising a melting temperature of about 180*0; a second ssep of about IS0*C to 
about 23(fQ a thiid slep of'aboul 2:>0°C lo about 270T; and a fourth step of aboid 
270 v Cio about 320 A C 

54. Th« method of Claim -18, wherein &aid carbonic acid die#ter comprises 
a mole ratk) of about 0,8 to about LIU) relative jo a total amount of moles of said 2- 
phcnyr3 > 3-bis(4vhydroxyphenyl)phth5lin*idine and said at least one aromatic 
d {hydroxy compound comoncmer. 

55. The method of Claim 48 .. wherein said rcaclant composition further 
comprises 1 »4:3 + 6-diarihydo~D-glucitQ!. 

56. A. polycarbonate, comprising: 

structural units of formula derived from a 24r^rocarbyi'3,3'bis(4v 
hydroxyaryt)phthaljmidine: 

O 

ft*~if- f n-r' 

6 ,} ? / 

c/ 0 

6 

wherein R 1 ns selected from (he group consisting of a hydrogen and a 
hydrocaibyl group, and R 2 is selected from the £roup consisting of a hydrogen, a 
hydrocarby! group, and a halogen, and further wherein the 2-hy<!reearby^3 v .Vh^(4- 
hydroxyary l)ptithalifnid;ne comprises less than or equal to 1,000 parts per minion of a 
2-hydrocaft>yU?/- ((4^h>tlrox>wy)K2 hydroxya^ relative to an ovgndl 

weight of said 2-hydri>earoy10;3-bi.M4-h\tlroxyar7i}phthalimidine, 
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57. The polycarbonate of Claim 56\ further comprising structural units 
derived from at least one aromatic dibydroxy compound of the formula: 



HO-— 



rOH 



whemn each Q { is an independently aromatic group; B is selected mm the 
gXCAip consisting of an alkykrw group, an alkyhdcne group, a cyehulipfoilic group, a 
Aiitfisr-contajriing linkage group, a pho$phoru$^omainin£ hnka&e group, an ether 
linkage group, a. car!x>iiyl group, a tertiary nitrogen group, and a sil icon <.on tains tie 
linkage group- R* is a hydrogen or a monovalent hydrocarbyl group each; Y ( is 
independently selected from the groups ccmsisung of a monovalent hydrocarbon 
group, an alfcenvl group, an aliyl group, «i halogen, an oxy group and a nitro group; 
each m is independently a whole number from zero through the number of positions 
on each respective (y avaslabte for substitution; p is a whole number from zero 
through the number oppositions on B available for substitution; t is a natural number 
greater than or equ^ to one, s is either zcio or one; and u is a whole number; 
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58. The polycarbt>iiaiu of Claim 57, wherein the iii ieast one aromatic 
dihydroxy compound is selected from the group consisting of 4 ; 4-i33.5- 
tometnylcyclohexyJidcncOdipheool. 4.4' bis(3,5 xlimcthyndipheriol, 1,1 hist> 
hydioxy^-aidiiylpk'nylJcycJfjbttxajie, ! J Ki^* hydroxy 
3 'mcUiyipbenylKyckihexAtte?, 4,4" [1 ..mctbyi-4- ( I -meihylethyl)- 1 3- 

eibyl^phenol, 3 f 8*dihydroxy*5a. 1 0b'dipiicnvfeouniarano-2\3\2 T 3'Coumamtiu\ 2- 
phenyJ'3J-bi!i(44iydroxyphcnyl)phthal]niidinc, 4,4 bis(4 hydrox>^hcrty|)hept<ift»> r 
2,4 '-dihydroxydiphenylmcth&nc, hi^-hydfoxyphenyOmelhaiis, bis<4. 

bydroxyphcnyl)mcthane s b)^44iydrpxy-5^R)trc>|>ltCAyi)!lTi«t)l«n^ bis(4-hydxoxy -2,6 
dimtlhyl-lMnclhox^hcuylimcthune, 1 . 1 ~b is(4 -hydroxyph eny l)et banc, l»l-bis{4- 
h> , dr<>xy-2-chloPt)phciiy])caianc, 2,2-biiK4-M*oxy|toeny|)propaHe. 2,2.-bis(3-phenyl- 
44iydf&xyphcrtyI)propajic, 2,2.bis(4-hydroxy^-rricth^phcttyi)|>rop;«jc > 2,2-bts(4- 
hyd rox y- i - cthylphenyl)propa oe, 2,2 -bi s{ 4 -hydiox v 3 -i$opropy1pl*en y|)pn>paric t 2 ,2- 
bis(4-hydroxy-3 t 5Hlimciby1phcnyl}propanc, 2.2-bis(3,3,3 , ,5'-lctrachtorfl-4,4"- 
dihy&OKyphenyttpropane, bis(4-hydroxyphc«yi)cyclchexylmcthane, 2.2*his{4- 
hydraxyphenyi)- 1 -phenyl propane, 2,4'-(fchydroxyphcnyj sulfone, 4,4*- 
dihyajoxydipbcnytsulforie, 9 : 9-bis<4 -hydroxyphenyJ)^u«rcne, 4.4'dihydroxy- 1 M I - 
biphenyl. 2.6-d.ihydroxy naphthalene; hydroquinone; n$orciru>L Ci ? ajkyl- substituted 
resoreiiiol*, 3~(4~hy(toxyphcnyl) 1 , i ,3-trimcthy iindan-5-oI, i -(4-hydrcx vplienyl)- 
L.\3-trimcibyJindan'5-o^ and 2,2,2V2 , -t«ra^*d«>-3 J> 3 l 3 t > 3 , 'tetranieihyl^,i f - 
spirobif lH^mdcne! -6,6'diol. 

59. The polycarbonate of Claim 56, wherein said 2-hydroearb>^3,3-bis(4- 
hydroxyai>1.)phthaljT?i!diJie ir, 2-pbeiiy!-33-b^i4-hydfoxyphenyl)phihali!Htdine- 

60. The polycarbonate of Claim 5<i, further comprising a? least one end 
group derived from eaid activated carbonate. 
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61. The polycarbonate of Claim 60, wherein said at least ones cju! group 
indicative of said activated carbonate has a structure of formula: 

(Q)n ; 

wherein 0 i?> an ©ftho-positioncd activating group; A is an aromatic ring, 11 is 
3 natural numbers of 2 to the number of replaceable hydrogen groups .substituted on 
the aromatic ring A: R\ is a siibstitucnt group selected from the group consisting of 
alky), cyctoa&yl, alkoxy, aryL cyano, nitro. and halogen, b is a whole number of from 
0 to the number of replaceable hydrogen groups on the aromatic ting minus «; and Q 
is a radical independently selected .from die group constating of {atkoxycarbonytyaryj 
groups, halogen?, mtro groups, -amide groups, swltont groups, suH'oxtde groups, or 
imine groups with structures 




M; 



wherein X comprises halogen or NO- M and M* independently comprises N- 
alkyl, N-aryl, or N-alfcyl aryl; R A comprises alky? or aryl when n is 1; and n has a value 
of 0 or 1 . 
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62, The polycarbonate of Claim 60, wherein said end group* indicative of 
said aerated carbonate comprise cud groups lias a structure of formula: 



C«-Cjo cycloiilkys radical, C$-C<2z aromatic radical. C ; - C#> alltoxy radical, C«-Cjq 
cycJoa&oxy radical. CVC?o aryloxy radical, C; C?j alkylthio radical CVCao 
cycloatkyithio radical, Ci-Czij arylthio radical, O - C« a&ykaliinyl radical, tVOjo 
cyctoalkylsulfinyl radical. C4-C20 arylsidfircyl radical, Cj C :t alkylsulfony] radical 
C4C10 cyctoalfcylsidfonyi radical CVC?a arytsidfonyl radical, Cs - C20 
alkci.vyciirhony) radical CVC^ cydoalkoxycarbonyl radical, CVC^ aryloxyc.ajht>nvi 
radical Cj - C« alVylarnirco radical, C^Gw cydoalkylamsnn radical Ct-C« 
arylamjoo radical C ( C* } alkylaminocarhony) radical C4-Cy 

cycloa'ikylaminocarbonyt radical, CrCao ary lami no-earbooyl radical or Cj C*9 
acyUlrnmo radical; and c is a whole numbcf si I -4. 

6_v The polycarbonate of Claim 60. wherein said cTid groups indicative of 
said activated carbonaic. comprise* a structure: having a formula: 




wherein R' is a halogen atom, cyano group, nifro group, Ci - C;o alky) radical, 



HO 



V 
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64. The polycarbonate of Claim 56. further compHsmg at least one mtertta] 
esler-earr>onate structural unit derived from said activated carbonate, having a 
fcrrnuta: 

0 

wherein R 7 is a haloger* atom, cya.no group, nitro group, C» C?y atkyl radical, 
CrCss cydoalkyl radical C*-CV> aromatic radical, C, €>■> alkoxy radial. C-C> 0 
cyctoalkoxy radical, CVQr> aryloxy radical, C; da alkyithio radical, CVCxt 
cycloalkyttbto radical, 0'C? : > arylihio radical, C, - C £U alkylsul finyl radical, CVC> C 
cwloalkylsttlfinyi radical, C*-C:o aryM finyl radical, C; Cs? alkyhul/onyl rtdical, 
C-C^ cycloalkyteulfbnyl radical, C r C 2Q aryHoifonyl radical C. - Ca, 
alkoxyeafbunyl radical, CrC«> cytJaa&nxycartonyl radical, CVQo anyloxycarbonyl 
radical, C; - 0# alkylatniiiu radical, C^-Gut cycloaJJkylainwio radical, C*-Cw 
aryiamino radical, C: C« alfcylaminocartKMiyl radical C 4 -Gu 

cydoalkvlaminocarbonyl radical, CVG;a aryUtninocubunyl radical, or C< - Q fl 
acyJamfno radical; and c is a whole mtmbet of 1 4 

65. The polycarbonate of Claim 56, wherein said polycarbonate h:i* a 
yellowness Index of less, than or equal to afoenti 10. as measured on a 3 nnlJimcter 
ibkk plaque in acsorUaisee wsih ASTM D1925. 

66. An atticie txtrtiprising ihe composition of Claim 56. 

67. The article of Claim 66, wherein said article ha* a yellowness index of 
less than or equal to about 10, as measured on a 3 millimeter thick plaque in 
accordance with ASTM Q1925, 

6S. Tru; article of Claim 66, wherein saui article has a yellowness index of 
less than or equal to ahout 2, as measured on a 3 millimeter thick plaque in 
accordance wnh ASTM D) 925. 
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69. The article of Claim (>{>, comprising a' him, a molded article, an 
aitiomosive headlamp inner kn*, an automotive headlamp outer lens, an automotive 
fog lamp lens, an automotive bezel, a medical device, a display device, an electrical 
connector, an under the hood automotive part, or a projector lens. 

70. A lens comprising a polycarbonate, wherein the polycarbonate 
comprises: 

structural units of formula derived tan a 2-hydrocaibvl-.3.3-bis(4- 
liydrox y ary l)phthal imi d i i nc : 

O 

CO °" 



^herein R* is selected from the group consisting of a hydrogen and a 
hydrocarbyi group, and R 1 is selecscd from the group consisting of a hydrogen, a 
bydrocarbyl group, and a halogen, and further wherein ihe 2-hytfoKvm>yK* J-bisi> 
hydfoxyaryi)phmalimidme comprises less than or equal 10 1,000 parts per million of a 
2-fcydrocarbyk't- {(44))^xyarylX2-h>^roxy^ relative to an overall 

weight of sasd 2-hydrocarbvl-3 J-bi>{4 -hydroxyaiyl)ph;hahniidific; and 

a yeikjwness index of few than 10 as measured oa a 3 ntiUiincier thick plaque 
in accordance with ASTM D192>. 



7\. The lens of Chum ?0, wherein said polycarbonate comprises a 
vcUowncss. index of less than 2 as measured on a 3 millimeter thick plaque in 
accordance with ASTM 01925. 
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72. /\ polycarbonate copolymer comprising structural units of formula 
derived from a 2-hydtoca/byl-3,3-biA(4-liydroxyaryl)phthaliniidirwj: 

p 



hydrocarbyi #rc»up, ami a halogen; and further wherein the 24iydrocarby]OJ-bis(4-- 
hydroxyarynphtrwlimidine comprises less than or eqoid to 1 ,000 pari* per million of f* 
2*hydrueart>y1 .V{(4 hydrt>xyao4)(2"hydrox>»afyJ)}r>h*KaHmidmc relative to an overall 
weight of said 2-hyrfrocarbyk'U bis(A-hydroxyar\1)p!uhijlimidine; 

wherein said polycarbonate copolymer has a yellowness index ofiess than 10 
as measured or; a 3 millimeter thick plaque in accordance wub A SIM Dl 925. 

73. The polycarbonate copolymer of Claim 72, wherein said polycarbonate 
copolymer has a yellowness index of leas than 10 as measured on a 3 trtillsmeter thick 
plaque in accordance with AS TM Dl.925, 




wherein R' is selected from the group conHstfng of a hydrogen and a 
hydrocarhy! group, and R* is selected from the group consist ing of a hydrogen, a 
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74. a polycarbonate copolymer comprising smtciuiai units of formula 
derived from a 2-hydrocarbyi-3;3-bist(4- hydros yaryl)phlhalimidiniv 



CO' ° 
o 

wherein R ! h selected from \m group consisting of a hydrogen and a 
hydrocarbyi group, and R' J is sdecled from the group consisting of a hydrogen, a 
hydrocarby! group, and a halogen, wherein the polycarbonate copolymer has a 
yellowness index of less than 10 as measured on a ;> millitneifr thick plaque in 
accordance wish ASTM D1925. 

75. The polycarbonate copolymer of Claim 74, wherein sjiid polycarbonate 
copolymer has a yellowness index ofkss than 2 as measured on a 3 millimeter thick 
plaque in accordance with ASTM 01925. 

76. {tfew) A polynut Maid cmi.fc&fint; ftsscaiblly of 
a tfcttiiiopUtitic polynu»; 

and ;i polymer cartipositiofi cosiiiirteing structural un«is ticri vpd bwi the ^hcnyl-^? 
W^-hyiko-v^^^Pb^iihwid!^-, therein tlx: ^!*nhoearbyJ4>h;H'4> 
S ? y.)iOMyaf>1)|>I)lhr:Hir:i(iij-!i; coriijaiscs less than or equal 1m 1,<K)!) pails per mlHioriof 'a :> 

sail*, *Miyd^xvjky^>fci^ SIK * ^ lCf " tt 3 It'* • 

iiydiOxy."ir/0(-2 ■■hy^i?aKya,*>4)Jpl4ihaji«!»^ii»w fcfts a fbmttta of. 



r ? • n n 

> «; \ — r-OH 

/ V ,0' 

% / \ / 



HO 



wherein H ; is> selected from tte group conn#in&oi*a hydrogen and a hydrocartoyl #t*#. mi «* 
is fleeted ih* fiiwrp eonsisiins of ft hydrogce, * hycfcoewVyl groiip. ad * iuiSagcn. 



